Optimizing management of hirudin anticoagulation.
Accurate anticoagulation monitoring, critical during cardiac surgery (CS), is especially important for novel therapeutics such as hirudins, for which there are no known antidotes. The activated clotting time (ACT), which is standard for heparin monitoring, has been reported to be insufficiently sensitive to high levels of hirudins. A simple, accurate, and sensitive assay is needed to monitor hirudins at the levels required for CS. During the REPLACE/II clinical trials, the HEMOCHRON Jr. Signature ACT+ was used to monitor Angiomax during percutaneous cardiac intervention (PCI) procedures and was observed to lose sensitivity at bivalirudin concentrations greater than 8-10 microg/mL. A new assay, the ACTT, was developed to increase the linear sensitivity of the ACT+ over the range of 15-30 microg/mL bivalirudin to extend the clinical utility of the assay to CS levels. Both in vitro and ex vivo studies were performed using the ACTT and ACT+. In vitro ACT+ and ACTT clotting times, identical for bivalirudin levels up to approximately 5 microg/mL, diverged from each other near 10 microg/mL. The ACTT showed excellent linearity to bivalirudin at concentrations up to 30 microg/ mL. Reproducibility was also superior with coefficients of variation <15% across 13 donors at clotting times <760 seconds. The ACTT was evaluated for monitoring bivalirudin during PCI in 67 patients. The ex vivo comparison of ACTT to ACT+ <340 seconds, showed a slope near 1.0 and an average difference between the tests of 5%. At higher clotting times this slope increased to near 3.0, with an average difference between tests of 20%. These data suggest that the ACTT displays increased sensitivity to high levels of bivalirudin.